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~ (54) Thie: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT. AND DRIVE METHOD 
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(57) Abstract: A display including a 
current drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFTl) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The convcrthig thin film 
transistor (TFTl) generates the converted 
voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFTl). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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(57) St^: 

•r *ffiifrSfls*l83fc^^^O LED h7>i?Xi'TFT2^*>^<i:-5 
o igl!lffl»Kh5>i?X^TFTlt4. TFT 3 C J:-:>-C«C») ji*ny5:^«aK 

. ^SC(iTFTl©y-h{C;tlJ/c^EEl/^^l'<&fi^^-r'5o TFT2tt. C(C 
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igy- FMSisi^am h 5 > VTs^o^-mrttb^nm Yvy'J:^^> «tt f t t 

7^>f >^:/U-l'li0>J>e{i*»tM¥8 - 2 3 4 6 8 3 •^>2^$g(CPfl^$ nrfe 0. — 

TFTK |g-©»lgh^>':^X^TFT2Rc;fii^?&«C*^^ni:*o 56^^^ 
ha^U^^-ytVX (EL) ^^f-^tb^o W«IE LJ^^Ii^ < ©« 
'^fiEi!i6^*^*>'5/ca6. OLED (WtS^^^-r K) hmtn^z.h-h^tb^ . 

0-e«563fc5^^OLEDtur:j^'r:r-K©s^«-ffli>Ti^^o mu 

|Jf^OLED©Ty- K liVdd trg?i^$n :<7 V 

- K (i^S) «TFT 2© Ku-r vicgggg^nrv^So — :«r. tft i ©y~ h 

Ji^2E«fts c an(c^i^$n> V-XJix-:5^«^d a t a (C^i^^n. KU>r> 
li«^^»C&t/T F T 2 ©y- h tcggj^^nn^^o 

?SFfiC*<^mX{iScm^n. TFT2©y- hm<il:{ix-:J'^^VwC— Ifcf s 
. «»s c an«-#^S«?«llt-r^i:. TFT 1 7&^:^:7tcnj:*). TFT2{im 
^KHC7*-3^«ftd a t a*>^«!J*)«i$n^*<. TFT2©y- 
C i: o T^^CfiJ^ $tl-5o TFT2«-^ t T5l5fcm^O L E D tciign S 
ii. TFT2©y- h/V-XKSEVg s JwCSb/iflttJ^X^?, l63tm^^OLE 
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TFT 2CD KU'f >/V-xratc8fen^mife* I d s t-r?*^:. 

o L E D izmmmwim.m'c^^o t f t 2 ^^mmt^^mr^-t^ ^ot-r^bt 
, I d s it&.T(D^-cm^n^o 

I ds=/z • Cox •W/'L/2 (Vgs-Vth) * 
= jtz • Cox • W//L/2 (Vw-V t h) « 2 ••• (1) 
c:c-cCox{im<4®Sf>at)cz>'5^- h^SMt?*?). £lT©^-r#;tt>*aSo 
Cox = eO-£r/d — (2) 

(1) ^RV^ (2) ^4*. Vt htiTFT 2 ©Hfit^^U /ili^-i- 'JT©^ 

Vg sO*trJ:oT$«JfflI$n. Klx^>/y-xram£EVd s trfife^U/il^fc 
ai). OLEDCDi|ft*Ue>o^{rJ;^.Vd s7{»<^i6bTt>, fiJf^S©®i&m2fe I d 

^ffpLit. mz^^m^L^n^^x-m^^^ ^ (-^i^-a) ©ra. ole 
Dit—^onmx^^^m^-t^o c(D^o^£mm^m2<Dj^oiz^ h u i^xi^ 

m2\z7^-r^o\z^ se3fecD^^^sii. Rff^©«-9->r (^a^jfNTscm 
♦&tc$^o/c:7 xmm2 s^sm-r^/^fecD^aiifiis c a n i 7!»ms 

c anNt. ®^2 5 «-IK®-r<5/2:«)CDlWttmiR (x-:^«ttVw) ^-^^^7= 
-^Ud a t a h U 9 7.^\ZWM^tlX\,^io ^WUks c a n 1 7l»Ms c 
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mmvi2 2\zm^^n^. ^^mmmmvi^2 i \z^^x^^ms c a n itijMs 

c ann^m&im^X^flf}^^^ v'-^WmMim'm2 2{Ci:oT-r-:J^«ftda t a 
«-^at--r'5A:J6, OhEDtTFT 20^^m\^XK^^o OLEDli. mmm, 

0 UT*; o L E DOT y - K t bratB I T O^O 

SBgismigj&^^^i-So ^mnM \ 2\immm'c^mmm.^n'cisK>-s oledo 

0 CD Ji{CiE?Lffeitlg irbTDiamyne ^^*f © JiJwS^H^I® t UT 
Al q3*mifU jE{C^-©_hfC* V- K (m^^^AmS) tUTlStgr^^M 
mS 1 2 ^mSkirZ>o Alq3Ji. 8-hydroxy quinolin 
e aluminum 

05C^^ni:v>o 3&^7&^^«l^^*•r ^ O L E DcDT 7 - ¥/t! J - KKICII1:^|6ICD 

imm^n^o oLEDomf^ii, jE?L«i3i®*>^^*A$ti/cjE?Lts^fft^e 
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J^^bS^U -=3 ymf^fJ'-^^l^o TFT 2 liOL ED izm^^tl^m^<0M^i:-f3i^ 
hSffi2CD®JbiCffl[S-r'5o Z<Dji(hl^^- h«fit©TFT 2J*«rami^m5 {w 

i^^o ia3cD^-e{iTFT2cD Ki/>r ^tcoLEDcDTy- K«-g?^-r^ 

T^r->c:f^ h U ^xSWISELf^-f ;^::^U'rir*jv>Tli> tBia^^tbT— 
||gtx#5:^StR-h{rJ^^^n/cTFT (Th i n Film Transist 

W^EL^CDTy- K (RiS) tVX^ M'^lii&mmn.mx$>^ I TO (Ind 
i um Tin O x i d e ) 7&^^m^n<5*<. I TO{i-JlfttcW«E LIBt&^W 

^ T^yuy r U 3 > (Amo rphous Silicon. #^e^!g-> U 3 
» ;&^t>ni:'5#^i*»IK4^«g^):itg -^N'rJ^-^rU TFT2^}gfiJc^^o « 

Ua> Yfc-rsc: t*>fe5o -eoJ^-^— a$fi«j{c. t^^^u:7tX 
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^•J^fiR-r^o i^V^-C. W«IELM1 l«r«flU Il3t^^0 L E D^J^fig-T^o 

2 a. WSELMl 1 Sa^aBgmS 1 Oa«-«Scmfe. TFT2i:L 
(C. }^fiR$nyiTFT(l«RF^Otd:^o$*<:fe^t^C tTirs^^tiTV^-So ifc 

e^n-STi^ -x^fiif^ 7.mWi\zm~kzv )i^-^m.iti-r z c t\imh < 

h*<li^o<i^m> l«r^® (1) ^J'tiagoT. OLEDirdfcn-SSSfe I d sli® 
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^n^iV^o :i<D^otSi^^{i^ OLED{wJt-r'<#RJfM©mSS I d s {c^U -r 

&mm<omm iw j: r^-r t f T#^®iBiiNFigYb{cot ^T ti^t^^ai-r set 
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iSi,mv-vmm.m'^^v'7yvyi.3f<D^-vtijmmzmt^^n'cti\yyv ^ 5 
sty- hs^i^^&mh^^i^x^j'tifiS^mj^Tiftf^u -e©y- hcHUn$n/c 



8 



wo 01/06484 



PCT/JPOO/04763 



9 



wo 01/06484 



PCT/JP00/047O 



m^fcii&m^- hmm^^^h^^i^^i^^^^. y- hcenun^ n/c ma i/^ 
mmmmzmi^-r^mm^m^^/oX'iso. ^mm<Dmm(Dm\y^Ji^3\^mib 

E^^;^«•T:^^PlS^'5o ^^Mi, MMSMmmt^ y-h> Ku-r >sc;v-x 

mh'y>i^:y^^o^-hizmm^nK'^mmm.B\^^^i=^^^-r^^A^m^x 

o 

1 0 
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- hSSI!l^llh^>i?>^3^«-TFT4 ttB-To mL^*:|6BJ«TFT (SfJilh^ 

^&m^tvxmm'ssmx^^o ^r. «iKit^o##ii*i^. TFTucgg-r 

<t#mi!fE«^ I -e©MIITFT 1 {w^-r^-^^- K • V->?.WSEE«-Vg s 
-So S$ii*l^l±TFT4 JCJ;-5TTFT 1 CDy- h • K U-OfflTSr^Mi^^nT 

1 1 
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Iw=X£ 1 • Cox 1 • Wl/L 1/2 (Vgs-Vt h 1) * ••• (3) 
c:c:T=S-^<^^~:J^Oig!*{iB«ia (l) iCcDi^'^fC^-r-So iJct-. OLEDCijfe 
tl^mm^l 6 r V tir?>i:> I d r vli> OLED titM{wg?il^$nSTFT 

(3) s;cDVg sc— ifi[t-'5£D-e. TFT2f)<mmmmxmrf-r^tuM-rtnt 

Idrv = X£2-Cox2 • W2/L 2/2 (Vgs-Vth2) « 

... (4) 

|VdsI>IVgs-Vth| - (5) 

CC-e^ TFT 1 tTFT2 /h^ncM^F^SCtCiSS UT}^^^n^/ci6 

. ^l^_b/£ 1 =/t 2. Coxl=Cox2, V t h 1 =V t h 2 t#x.^nSo 
rSi:. C©t# (3) ^ROf (4) ^3&Nt)^atCJB(TcD^*^#3{nn'5o 
I d r v/I w= (W2/L 2) / (Wl/L 1) • (6) 
CCT^^-T'^^.^li. (3) (4) ^{C:teV>T. /z. Cox, Vth 

©Itiftli. safe. feSV^Iifiitny hfe(C«^o<©*<^ii-C*S 

(6) 5?:{ic:n^©^>*5 j'-i'^-^^nri^o-e. i d r v/ 1 wonttcn 

^®«^-:>#C^jc?^L/j:V>irl>^ C t-efe-5o 1 =W2. L 1 =L 2 t 

^W-rtiJi. I d r v/ I w= 1 . -rtlt>-^ I I d r vHi^m-'Comtts^o 

-rt£t>t>TFT(Dwmt^-D^iz^ih-r. oLEDizmn^msbmrni drvit 

. jEJdtcm^HSSg I wtl^— tncSOT. ilSmt LTOLEDCD58^i&liffi*jEai 

1 2 
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1, W2, LI, L 2CD^^iD<5rtC<koT I wi: I d r vCDit{ieSi:ij*«)^n 

OLEDJrSg-rc:i*<-C#-575>^ (6) iC{rJ:nid:> I wi: I d r v ti!)<m 

ti. ( 1 ) ^{c^t/cJ:^ Cs Vwt I d r V tT&^TF TcD#tt(Ctfe??bT^ifea 
ST**). ®l&ffl!l©mEE$llfflI*«Siitc/j:^,^^^#/j:(<>o (1) 
;fcTFT<0#&©-5"^. ^^i' UT^ajK/zti. SJK(c J: oT^K-TS C t*<^ai^» 
tlTV^-So CCD^-^, 9!5f£«!|-C(i (1) ^tc^^oT. I d r V75<> Ol^TliOL 

FT27^U-T®i«Ti!lf^t-'5Ja-&{C-o^r^Tt>#^•C*^o ^^j:t>^. TFT 2 
ir^ U -T^J^-CiftflF^SJ^'^ti. I d r wtimTcD^T-^x. •^tl'So 

Idrv = Ai2 - 00X2 •W2/'L2* { (Vgs-Vth2) Vds2- 
Vd s 2* /2} - (7) 

Vd s 2{±TFT2CD Klx-r > • y-:^WSBE-C*-5o Cd-CTFTl, TF 
T 2{iigg^UTBS{l^nT*Je)> ^(D^mv t h 1 = V t h 2=V t h*^'^(9S: 
•o^><Df'5t. (3)^C. (7) ^Ci*^'&Vgs, Vt h^^^^-SCtT&^-e^T 

Idrv = ju2-Cox2-W2/L2* {(2IwLl/'//l - Coxl 

. Wl ) '-'^ Vd s 2 -Vd s 2* /2} (8) 

zom^. I wt I d r vommu. (a) ^<Z>J:-5n£#Mncit0!fMl^lC{i/<j: 
^»/<l:^^A<, (8) ^{r{iV t h*<^*nTt>/j:v>c VthcD«^>ot ( 

®ffiF«90«^>o#^$gita h^©li:t>ot) C J;oT I wi: I d r v©W#>7!r« 

1 3 
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^© I w«-»^iitrc ttCJioT. Hlfa© I d r v^W-SC t^^-Ct-So i^c/cb 

w*5*-3^im{w#;t/c«-&T?t>. (8) ^t^^mt^ I d r v©ffi{i{i^o< c 

^ fcT F T 3 t T F T 4 *S0>«r «D^S*inr «k o T^USH L> §^ ii^il^Tl^tcti 
TFT3»r5fcAfoTTFT4^o f f ttSS t-T-S d tT&^i: bl^o *56i>BC 

^^'5®^IiI^stc*^l^T{i. TFT3tTFT4ii. m—mm.i^^yc$>^'j^mii 
f£<^ TFT 3 tTFT A tttm-'tfcum^s^mmi^-(':rT^i:). -en-e^n® 

h ©^ilEiatC J: o r$i|ffll #§ii*i^TI^{r |±T F T 3 l^it/c o T 
TFT4*<o f f t^figt"r«J:-5Jr«|^^-5c:i:;&<M*bl^o 

TFT 3. TFT 4'^^ti'^'iim<Dm^miz^':,xpm^^m^it. m 

*ii**^7^s 5tlE*Sl©glf^lcJ:oTTFT4^on4^SgtU m^mm^-cm 

m'S:mtt-r^ct^^'c^^o znu. TFTi©y-h • Ku-r>. sc;tft 

2©y- hj5<g?i^$n-5fca6. TFT 2©y- hSBEliTFT 1 ©L^l^fift (C 
niiTFT 2 ©L^V^-litlctSiS^UlO tnj:t)> TFTK TFT2*(Cof f 

MC. i^bl^ra^^«¥JK«-#/cV>«'^. 3il3fc«8ffl©SlI^ (duty) ^M'^-t 
ztiz^^ xm^m^ O L E D ©ffii&Si«E* jfe^ < -e^ ^ o 

1 4 
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0 8«. m5<Dmmmwk(Dmmm^^-rm^m-c$>^o 

mi o<i> m 9 (Dmmmmiz^if^^m^<Dmm<Dm^^-tmmm-v^^o 
mi Hi. m9(Dmmmucr>mmm^mi-mi^m'c^^o 
mi 2it. m 9 <Dmmmm<D^mm^^-rm^m'v^?>o 
m I 3 li. m 9 ©i^iij^gBcD^jg^;^^^- m^a-e^^o 

01 4{i> 0 9CD||Jte}^Sg©^J^^^^-riiIK0'C*So 

01 5«. ^mmi^^ii^ir^^mmm^^mcommmns^^^-tm^m'Vik^o 
01 6{i. 0 1 5<Dmmmm(Dmmm^^-rm^m-v$>^o 

01 7{i. 0 1 5(Dmmmwi(Dmmm=S:^-tm^m-csr,^o 

01 8{i. :^mmt:zf}^fr^?>mmmm<Dm<Dmmmm^mirm$&m-v$>^o 
01 9{±. 01 8<Dmmmm<D^mm^^-tmKm'c$>^o 

02O{i. 01 9cDlsISSC*J»J-^^S*i^<i-e®^CD?8JT^fT-5^^^iftHJ-r 
S/2:«)©0-C*-5o 

02 1(1. 01 9<Dmmj^mio$imm^^-tm!^m'v^io 
0 2 2 1±> 01 9 (Dmmmmaymmm^^irm^m'Vih^o 

«-^-r0-c$)So 
0 2 4 01 9 (Dmmj^nsi(D^mm'^^-tm&m'v$>Zo 

02 5{i. 0 2 3(Dmv&:stv^vt^mj^<D7=-i^iSim.&:^^-rm'Vic>^a 

1 5 
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02 6 {i. :$:^Bg{r*>;!»>^®^lHl88©flb©^JSJ^^^^-rilSS0"C*>^o 

mm-r^mmm h ^ vv^x^tft 2©ffe. m i oM^ms c a n A©$«iffli{-J: 

TFT 3. 02©^SiKs canBCD$iJfflI{Cj:oT#^iA^^K«4'trTFTlcD 
y^j. . KU'^'>*S*&-r'5>^>r>y^fflh5>i^X:5^TFT4. TFTl©y- 

LED^^^fiK-So 05-eTFT3{iPMOS. -eoflfeO h ^ >S^X3^liNM0S 

^SCli, ^<D-:^<Dm^^TFT l(D^-V\zmi^^tl. fib:^c2)ig^«GND 

S*:fl«Uw. T^^BMiZiy^Hi^^mm^mt. ^lE«gs c a nASO^s c a nB^-WS 

V&t. ^M^ms can A, scan B&V^^'f- ^iSid a t aO^HSPt^BS^ 

. ^^jt^Ei^s c a n A*^S^^n/cl^^^7^-:J^*^d a t a*^^>ft^aSfe I w 

1 6 
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mmt. ^-h. v-x. Ku-r >^to^^i'^>'^*•^s^^'^^^^iffl^tiR^^>':^^ 
:5^TFTii:. ^eoy- h c^gsb/c^«c t*^^-e^^■5o mwkmmmh^> 

© KU-<> ty- h«-m^«J{wgli^bTy-;:^***t-rsmffib^-'l'*TFT 
1 ©y- hC^i?bi6'5o X. X>r 'y5^m^Mh^>S^X:J^TFT4ii> SEEU 

■r -SffiiUmdg*^ -f ^i^^U^:^ bT|g3fcm^0 LED {rgfig-To ^SlfflftM h 5 > 
;^-^TFT 1 ©y- h tiiEftffl»igh5>v>::^:S'TFT2©y- hi:*<[S^{Cg§ 

igfe^nr^by h ^ ^-iii?s«-«ifi!cU m^n.m i w©sgSK>'i'i:iKi?imfjK© 
miig u t *^tt;0»iM^. t /i: ^«tr u/co mmmnm h 5 > t f t 2 

®5!ll^-ciitl£:-r'5^«lffl^ll^h^>i^X3^TFT 1 ©i£^(rJ^fiJ£$tlT*J t). IE 
ii^l^tcli^ 1 ©^M s c a n A. H 2 ©^2*Sl scan B*S9?ttlSi:-rS 

1 7 
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o 0 5©M-e(i. m 1 OMd^ms c a n A«-iSl/^>'U. ^ 2 ©^S^ s c a n B 
CS^m^-r^atizXi;). TFT 1 Jc»JK1f«trfE:i;/i<t-^S»t I wA^jj^n-S 

o m.mMcsitm&mmizmi^'Xmm^n^'^B^mmm'c^^o c©t^. tf 

Tl©y-h • KU-f >K<±TFT 4 (wJ:oTSMfi*JtwS^^nTV>-5»©-e (5 

) ^*<b!5S:u TFT 1 {immmm-rtwiVfr^o m^r. ^©y- h • v-xra 

( 3 ) ^-e^x. "^n-smEv g s *<ife-rSo I ©^Slft s c a n a 

c anB^<£U'<>'Ui:UTTFT4^o f f^Wit-t^o cinJCjioTVg s 
?&fiC»wJ;-5T'0ii^$n'5o ^iz^ 1 ©^^»s c a n A^MU^A^ tLX o f 
f I^ISt-r-Sc: t{CJ:t)> M^iaKirT^-i'iSld a t a i:*<lL^fi«I{CigBf$n-5 
®-e> -e©^li7^-:5'iSld a t a UTS(I©®^^©«# ii'^^^ff "5 d <i:7&^'e 
cc:-c> Sijg«CS7&<^^mgfe©mS£u^-'l't L'Tm:^-r^7=-3'li. ^ 
2©^^ElSls can B^i^mmttSi^WA-Cltmm'C^^JS5'mf}<^^^. -€•©«& 
{iffiig©U^>'l^ («fiIx.tf?>J©®m©$tai*"r-5^) t^nxmv^o TFT2{i 
TFTl t^- hRZfy--:^fj^^M^1^^nxisO. A>oJt{c/jN^/j:M^rtSB{c 
jg^UT}^fiSQ$nTV^-5©-e. TFT2 75r<«a^®«'C®ifpUrv>n{i. TFT 2 

«-8fcn-smsfeii (4) ^c-e^x-^n. znir<-tts:t>-^¥&^m^oLEDizmn^ 
±E©is»irckn{dr> m^m^oLEDizmn^mmi d r y\t%<D (6) ^ 

I d r v= (W2/L 2) / (Wl/L I ) -Iw 
•e-^pL^n. TFT©#^lit»o^lc<J:^>-r. jERKc I wfwlfc0ab/c«ftt/j:'So 
ifc^l^ia'C^'S (W2/L2) / (Wl/L 1) ^Il9!©*it*#m 

UTa^/j:«tic^d6'5c: t7&<-e#-5o m^it^ —mmc[)^^m^o LED tzm-t 

1 8 



wo 01/064S4 



PCT/JPOO/04763 



\,^Z.ti}^$>io Z(DXotim^it^ (W2/L 2) y (Wl/L 1) = 1 

yi 0 0 tt£^J:vi^mi^-ttHi. (6) ^*^^> I wtLXU 1 uhtfi^. m. 

) ^ 

Idrv = jtt2-Cox2-W2/L2* {(2IwLl/Ael - Coxl 

•Wl) '-^^ Vds2-Vds2»/2} 
-e#X.^n^o J:^{C*Jl>T. Vd s 2»*IS3t3^^0LEDCDSgfe— «BE#^i: 
f8ifcfl^OLED<£^dfgn-5«ag I d r viZ^-pXmt^o Vd dcDSfi^^rlg*^ 
^OLEDCD#t*7&^-^>L^nnii I d r v (D^commtl^o C tXiib^o 

I wt I d r vCDBI^Ji. (6) ^® J: -5 nj:m]^ni:Jtfi?IIM#(r{i/d: ^/jri^A^ 

«Bc/i-5o (8) s;{ctiv t h*<^*n-ci>/j:v^c: vth©«e)0# ( 

®®rtcDM^ftcoid!^o#^5!litD y h^<D»ft)0#) (r J:oT I wt I d r v 
cD||^7i<iE:&$n'Sc: tli/XV^d t7&^*?*>^o -rnct)**. V t hCDIit»o#(cJ; 
^»-r> HFr^© I w^S^iitfc:ttrJ:oT. filfM® I d r v€-»SC t7&<-e#S 

^-cTFT 2© Ku-r > • y-:^MmE*^/h^ < xmt^tztb. m.mwm.:f3<t^^ 

o ^Oi&f^^OTtrfJiBjt- -So 5fe-r. iittx:^- F/nVU;^ (VSP) *<i/7hu 

1 9 



wo 01/06484 



PCrr/JPOO/04763 



^^iffc^. Sit^^ay^ (VCKA, VCKB) {rl^lB LT-en-fr'tl^ 1 

canAl—sca n AN. ^2©^3ifSls canBl~scan BN* 
m^XmiSi-r^o ^v=-i^md a t a{C^l£;lyTmSfe«iCS*<7^-:J^M®i!lISFK2 

-rSo fctdi^. VCKA{±. VCKBC^U Mmm^ 2 4 {Zj:-oXi:>-rf^izm 
M^tlTV^-So c:n(Ci:0> 0 6 (C^Lfccfc^C ^2©^j6iias c a n B*<^ 
1 (Om^ms c a n Atr^feSc-^Ti^SJ^t^i'So 

. TFT 2 a tTFT 2 bcD 2ocD h ^ y h 
fll^tU 5 Jw*>MJ^^TFT4 TFT4 a tTFT4 b<Z)2o©h^ 

v«:^x^*ie^tcg?i^u/iy:/-^i/y- hmmzLtc^ox^^o tft2 a tT 

FT2 bJtO^TFT4 a tTFT4 b (i-en^n-tr'- h ^^tilg^i^^ tlTV^S© 

<Df) -i7iin^'hti^t^<hX$>Zo M 8 ©TFT 2 a tT F T 2 b © J: -^ncfl!^ 
^(Dm\y^Jl(DS'am^&<U?>t\,^'Dy h^-^rSo */cTFT4 a tTF 

2 0 



wo 01/06484 



PCT/JPOO/04763 



lo*/;iJi2o£lJiCD^JRh5>v>;^:J' (TFT) itm.mm^^ 

(Dm.m y - ^ ^ffli^'j^ ^fzitiz ^^y'Ji^- h 

w;&<2ins b^Vi^Xi'TFT 1 5l3fc5^^0 L E D (CijKnsmiiS I d r 

v<£-©I(aif -SC t*<#S^"C«>5o HfiKE®0 5{c^U/w®^IiISS-Cti. TFTl ^: 
TFT2CD#^ iV t h^U^£if^ *-«Sl>{C*?-r*Mw||''i: -^TV>'5^-^. iE56(w 
(i ( 6) iC;*<fi!cS:ii:-r. I wt I d r v*<iEfig(CJitt;«>l U>^j:V'»nr6B'^*<fe^*^ 

FT 1 <Z>ft&> ^ 1 O^Si^s c a n ACD^9iJ{-J:oT®^IlII8tf=-:5'lftd a t 
a a:*g?i^t> b< tijgBr-r-S ^v^Xi'TFT 3. m2cD^dS^s c a n B© 
f|iiaiCJ:oT§§ii^»ira*(::TFT 1 CD^- h • Kl^-T V^S^f -5 h^>i? 
>^:5^TFT4. TFTl cD-y- h • y-xramEE^S^ii**^T^t>fi^^-r'S/c 

»Ctis ^(O—yjCDm^fil-TFT I COY- hizmm^ii^ flb:S-©«l^liGND ( 

igfe^nTv^^o TFT3iiPMos> -ecDfife© h ^ vv^xiS'jiNMo s-ems£b 

IKh5>i?X:^TFT 1 ^l^^lRlfi«Jtc*mUt:i^So W^. ^i&SBli. -ft^Sillc 
I w©^g|^^TU/i^^g|ffljtMh^>i^X3^TFT 1 ^^AU^'h^^Mly 

KrBlfllb/c4^SS'e^'^'4^>'l'*iib®i6milS^5il^^^OLEDtwJ!g-ro X, ® 

2 1 



wo 01/06484 



PCT/JPOO/04763 



a,^NF{c{i^ 1 ©^lt«as c a n A. ^2©^3E«ls c a n B*S»?t^fiStf 
o 0 1 0(D«?>JT(i> ^ 1 cD^at^s c anA^iSP^^K ^2 ©^2Ellls can 
B^-iSl^^-'l't L"ri>'5o CCT'T^-rS'i^d a t a {l^iilEfit I wOSSKa^C 

OLEDCDTy- K«lA{±5l3t3^^0LED*<o f f t^CS J: "5 CffiiU^^l' 
(M;^{i:GND/<i:v^b^mtt) tLT*J<o cnt::*}:*). TFT 1 {c-^-^Siife I 
w;6<fign-5o c:©t#. TFTl©y-h • KL'^>KI{iTFT4{CJ:oTm^ 

fi<iicSii&^nTv>5®T (5) ^^^figstu TFT 1 (i«a»®«T®f^-r^o 

oT< *CDy-b • V-xraic(± (3) iC-e#;i^nSSBEVg s A<^"r«o 
\z.% 1 cD^^^Hs c a n A. ^ 2 ©^SIS s c a n B ^#^S^t^0 5o 
<«. *-r^2cD^S*^s c anB*<£U^^Ui:bTTFT4<^o f f t^SSt^ 
So cnCckoTTFT Ifeb/iVg s*<?gFaC{C»^$nSo iJ^lwIP^ l ©^aS 
c a nA*iSU^;U^bTTFT 3«-o f f ttaStf* C t {C J: 0. B^® 
KtT^-^'J^d a t a t*<mmfi*H'iS«r^n6CD-C. -eo^iif'-i'lft d a t a 

SSfel wi:bT«i^-r<5-r-:S^«> ^2 0^3iE«lls c a n B t S l^j^ 

-:5^) ir^nrmi^o i^^'^T. r J - '^^K^-^V^)\^h-t^o TFTlOVg 
s {i^fiCCckoTfii^^tlTl^-SO-e. TFT 1 A^fia^®«-Cl&f^bTl>n« 
. TFT 1 «:itnsmiJ6Ji (3) ^©IwC-ifcU cin*<EP-^> ll3fe^^0L 
ED(rgfen-5®liSSS I d rvhfl^o o^OM^mflS I W75r«|g3t^^0 L E D 

2 2 



wo 01/06484 



PCT/JPOO/04763 



commmmi d r V t-^-r^o tft i ^^fnm^TSifF^-a-^fwti. m^m 

-r Ymi^^l < > IS^jK^O L E DOry - Kl*— ^©JEmtiV d d 

TFT l © KU-r >i:56*5SI^OLED©*y- K (^ffi) t© 
KI{CP^i'^>'l' h^^ v'^^^TFT 57&^»A^n-CV^So TFT5©y- ht±> 
^jg*ft#'f4-ceai2$nA:l^l6«^d r v-e*»Jfai^n^o TFT 5^Jf A-r-sBfi^ui 
. 7=-:^S#ji*i^twffiSllftd r v*iSU^>>bi:bTTFT5«-o f f t^SSirU 
. -^^f-^gfe I w7&^5g3fc3^^0LED*:ft'L'T8gn5©*Ri±-r^c: t-e*^o # 
§ji<?^;:>^ill^Tb/c^> d r v^<£U^>'l/tUTTFT5^o nt^^tU I83t^ 
^OLEDCl^SimiJgl dr v^rii-To cn^i*^t.©llf^{i0 9 ©EII^ 

So 

*:«»J{±^3fc^^O LED ta^]irg!i^$*l/cT F T 5 ^#*> T F T 5 
o $>IJa«^tt> ^jiE*fts can tWtc^Jj-Zc^i&it d r v^:fr bTI^— 

-h©#®f^{w'^*nsTFT5©y-ncJ^^^nso ^^-m-^x-t. ^im=f-o\. 

EDtTFT 1 t©rat'TFT 5*<Jf A$nT*J*3. TFT5©y- hmtt©{^J 
09 tr i A-r -5 © {ilS^Mffll^^ C<J:oTTFT5*^:*->bTV^ 

si^ra^'c*>'5o -€-©:i->i^ra«T tu -:7u-A©NFiffl^Ti:-rst. ®m 

IBffl-CWiESSSI-rS C t fe-C§ So 

2 3 



wo 01/06484 



PCT/JPOO/04763 



i.x^%m^o LED ^f^^^^wnzm <:^ywmt. mmmizmmmm^^ 

T563tm^OLED^Ife5tt^SS{::e<^>'^®®*«'^«'*''®^"^- 

7&<-e#So fiw^ti. ^^-^--f^-i/i oti-r^t. mmm.m^i o^(cuTt> 
mi 2 it. m^iz^vfcmmmi^omommm'c^^o mi 2Xit. tfti 

<D KU^r >i:lfil^^^OLED©* V~ KirOffltcT F T 6 7&<»A^n> TFT 
6©y-h- Kl/^>|gl('{iTFT7*<SEll$n. -eoy- h ii^ 2 (Z>^S« s 
c an B^rJ:-pTf^JfflI$nTV^^o T F T 7 0 7-::^ t GNDmfei:®^{^«» 
«j^mC 2*<^i^^nTV^So ccollIK©lgi!j::&j*Ji0 9cDa^llIlf8®^'^t& 

2 4 



wo 01/06484 



PCT/JPOO/04763 



^lco^3Ei^s c anA, ^2®^3Ei^s c a n B^SS^^^Mfr S -ft^^ 

jgiwT&^TFTi&OTFTe^'isgnSo MTFT*. h • v-^^.K^^-en 

iJctc^ 1 CD^S^ s c a n A, ^ 2 ©^«ISl s c a n B^^S^^t^JStf^o 
ntCJ;o-C5ttwTFT i ^^O'TF T 6 tc^b/cV g s ;&^^SC^0^lill*^»C 2 

(wj:oT-en'en»^^n-5o i cd^jEi^s c a n a^o f fVtmt-r^ 

ry- KfilA*iliU^;Ut-r^o TFT 1 <DY g sit^MCKX-oX^W^nr 

^,^^cD-e, TFT i75><fia5BiM«-ci&f^bTv>n{i. TFT i^mti^mmit (s 

o 

^t-^SSfel wi:l6^^^0LED®®»m8feJi5ftCTFT 1 
T^t-^cDT. (3)^. (4) I w= I d r v-e*)o/co /c/f U 

»iTFT 1 ^^tl^mmi d s*^ iaiPM«{C*Jl^T ( 1 ) ^-c^^ihix^m^ 
. -rflt>t> I d KU-r > • *7->^HISEVd s (Ctfe^Fb^iTV^ t 

iyi^^izm.m<^h'7y'Jyf^9'C\t. vg s*^— ^-e*>o"Ct>> vds 

ds;&^:^t#<^i:'&^'^*^*>^o cn{±. V d s < ^'i^ c 0: oT 
K U >!' V Jfifil© f > ^ :7 V - W ^ ^ A^MiJ^t- 

So 



2 5 



wo 01/06484 



PCT/JPOO/04763 



I ds=;u • Cox •W/L/2 (Vgs-Vth) * * (1+A • Yds) 
••• (9) 

, 1 I d r V ^:{*— ifebnsiv 

cinc^u mi 2<Dmn(om^^n^^o m\ 2©TFT6®i&f^{^aBt- 

lBl!ll^<^)K^-1'>m^icD:^^*<ii^v^«'&> tft eovd s t):^^ <^iO. cn* 
(9) s;ic^T{iton{f. ##ii*i^i:®i&i^t-rvg s*«-^-e^o-rt>. i 

dsliffiibl^©:SA^«llni^'5o WV>«l^n«I wJ:t) I d r v*<:^# < ^ioTj^ 
#{i-lfebi^<s:v^o tC^i^. I dr vtiTFTl^iin^OT. -eo^^TFT 

^-r-So Cl©^«TFT6CDVgs{i/h$<^X^. C nji I d r v ^/h^ < "T S 
:^^lSl(Cf^ffi-r«o ig«i:UT. TFTl©KU>r>®fe (TFT6©V-X^tir 

t-ei d sA^:»ct< t±^*:>^^i:<'^- t*^^*^*<> ■^^i*^"^- I w^: I d r v i:75»< 
*^/J:*5tSffiJ;<-^fet-5c^:(c/j:;5c ccofif^^i: 0^ < tT^-fr^^^*«=^{*> T 
FT 1. TFT 6^^{CVd s izfei-t^ I d s <DtSc#m^/h$ < ^-S®*^^^^®"^ 

Ti, TFT6#^(cy-b • Ki^-r vKA-^Si^^tiTv^^o-r. ##ai^ns» 
mrf&^^i^it> m^mf-o l e Dt?(D«EiBiT«r#«t i^sst f t e *<fiaip 

Xtlii. d T vit. TFTcD#^Ji^o#jri: 

^ISIfflStffilh5>S^X:5^TFT 1 «-iaoT5B3fc5^^=^0 L E D trggnSKi&SaE® 

2 6 



wo 01/06484 PCT/JPOO/04763 

i^lCb/^ KP^ V®S<4^@^<f^*^*5c@^^S:tU-C. TFT 6. TFT 7 

.011.01 2<omntmm. ^^ms^iw^^sgnsh^^i^xi^TFTia 

|g3t5^^0LED(rSSn-5m8SI d r v ^^JSH^S*^. 0 1 3 -CJi^^m 
^OLED*^TFT 1 ©V-Xffiilwg?i^$nTV>-5Ct*^#a'C*.^o W^. 

^mo^mm^n\t. TFTIOAS. ^l©^SaascanA©$«I8iI(wJ:or® 
DllllKi:x-:5'*^d a t a t^^^ t, U < «jil»r-r ^ h 5 > i^X:?^ T F T 3 . ^ 
2©^«<Sls canB©$iIfi9{rJ:-,T»$ii.*JISra4'CTFTlcDy-h • KU 
-<>«rS^^S h^>':^X3^TFT4. TFT 1©^- hSifc^. 0tii^*^T 
^t>»^t--5/iJ6©^»C, TFT 1 ©KU>r >i:mi!r.m<4Vd d tcDB!»r»A 
$n/cP^ + ^^I/h5>i^:^3^TFT5. Raf|S3fc^^OLED7&>^^So 0 1 

TFTloygs^mtal^l^^J'^^-T'So 1^, TFT 5 oy- h(imi6»d r 
v-C^ta^n-So TFT5^»Af ^BW{i> x-3^«#i^i^>^{^^i&^ d r v 
^jSl/^^UtUTTFTS^o f f^^SStU <t^«ijfe I w^-r-^^TT F T 1 IC 
ife-rc:t-C*»^o ##ii**^«^Tb/c^. d r v*fllU^>'l'i:b-CTFT5«:o 

2 7 



wo 01/06484 



PCT/JPOO/04763 



01 6{i0i 5 izmvtzmmmm(o^i^i9ixii>^o :f^m'cu^ mis^^wi. m 

Ig h5 >-:>X:5^TFT 2®y- ht^2CD^^*is c a n B jr^il^bAcjifin^fi 
C 2Ji^&^i:♦), mmh^>i^::^^^TFT2(DV'-hizmu-r^M^MCiZ^W^ 

{zm K> Wk^-c^m^ t-r ^ac 2 ©f^m-cT f t 2 ©y- b m^*^^ 

s canAt. W^^^iftf '5/ii6©filJK1f««r-^^^7^-3^^d a t a tf)^^ 
^^jjiOLEDi. ^Sms c a*nACJ:-^T«iHai$nJaof^-:J^«d a t a*> 

ib^^L^otitcmmmm'^mmizm^ihh-mii.^m iTFT I, tftz, .0 t 
. m^^tntzmmmmizit^i:'X^itm'f'OLEDizmk&ir^mm&^mm-r^ 

mWi^St (TFT 2) f^-^^. ^S-B^'^©t¥ffiifl8©S#ji*»i^ ^^^s c 

2 8 



wo 01/06484 



PCT/JPOO/04763 



n A i^mm^ tu^ /c'^ h ^mmr^^n^n. ^mmo^^m^o led 
^nfmwLmmz^^\^fmm.'C!^^^mn-^mxib'.x. m^^^n (tfti, 

TFT3. C) {rJ:oT##ii*n/i»KitSI^T:^^SIb-riSai^e: <TFT 

2) \zmf^^^mm.^wt (C2) 

. ^©f&O^fe^*) ^Cpt^-Si:. TFT2<Z)y-h«<4{*AVg=AVs 
*C/ (C + Cp) ffltteTU Vgs*vh^<^J:*o H. Lm<icD^*fttl±tt 

JRiiffl»)^ h ^ > i^X 3^ T F T 3 ^tc;^^^!' ^ffl^M ^ ^ > ^ ^ ^ T F T 4 
-#S:^>f:^ m \ 8-eJiPMOS) i:brv>So UT*:fiW-C(i. 0 1 8 tr^^ 

0 1 91*01 8jr^b/c®miaK©^J^e>i-e«>6o ;f:«»I-C{i. 0 5. 0 8. 0 

9. 0 1 1-0 1 7(c^b/ciiiKti^«c. n-mm,^^'fT>^^^J\^i:FTir^ 

2 9 



wo 01/06484 



PCT/JPOO/04763 



ibm^vtc 2 -ocDi^si^mmm f 5 > i^x^ t f t 3 y ^mnf^ h 5 > 

Xi^TFT 4<D^- h^-en-enil>i'S^«i»> fiPt*^ 1 ®^3E^s c a n AS: 
CF^2©^2^s c anBtr^i^UT. ^ti^ixm^ i^mm-t^o co^oizM 

yi^X^f I B I P ICDSggitHB^^iSir-r^t. h5>i?X^B I P lcD=»lx^ 
^B I P 1 {ilSJ^^SSfea^tbTl&f^U 7=-:J'iad a t atriil w=^ I b© 

t^oT. TFT3 i:TFT4«-Sy>!r©m^«Sl> fip-^-etl-en^ 1 s c 

an A. ^2CD^lEi»s c a n Btc JioT^UffllU S^a.**^TI^(C{iTFT 3 
tr^feffoTTFT 4 f f 1^Sli:'r^Ci:*<«fct)M*bl>o 
iaKlw*>V^T{i> TFT 3 tTFT 4 (±. fli^ b/c^^J® J: ^ t^l^— ^^^5^ ^' ^ 
-Ch^^mitfl <. TFT3tTFT4t Jil^-* /cJiUnj: -S^H^' ZfV$> K> 

Jetl^tKDY- h^s c a n ASCFs c a n B irl^-JSJ^ ©^SE^Htwck oT^ 

3 0 



wo 01/06484 



PCT/JPOO/04763 



fflIU ##ii.**^TNF(C{±TFT3C3t/c'oTTFT4*^o f f t^SS t f ^ J: "5 
^/i, TFT 3. TFT 4 ^Hen-€:'niSiJcD^aEiSls c a n A> scanBICj; 

TFT4«-on4^fis^b. - t *o cnii. 

TFT 1 cDy- h • KU'f R0tTFT2CDy- h*^^i^^tlS/c«>. TFT 
2©y- hmE{iTFT 1 CDL^V-'fit (ctltiT F T 2 <D b^l^lSirSIS^bV^ 
) tnct). TFT K TFT2*twO f f ^Witf£^*^<h'Vib^o ^ 2 CD s c a 
nBOftJ^li. 02 0 (b) iz^-t^-^iz^ y<JlX^(Dmi^m^^^^X^^\.- 
U 02 0 (C) tr^-TscanB- O J: -5 tw^il^fi«I/j:?80W^*^;tTl>^V^ 

O 

filfffia^Etr^ffc^^i-^- t75><WSB-e*^o R. G. B©fe^{r^2©^aSiils c 

i^bi^ra^j^i^af*»^-^^^'^> 5i3tJisra®««i^ (duty) ^s^-r 

u t y ^ 5 0 %igffiHTIC-r -5 C {C i; o -Cill®®^ A^ieo Jb-T S o 

05. 08. 09. 01 1-01 B-v^htzm^tmmz. mi qcd® 

tt-eii. Jtiiiffl^Jgb^Vi^X^^TFTS t^Slffl»ffilh^>i^X3^TFTl t 

^M/<s:-5#m:5^-r >^i:l>TV>So h5 Vv^XrS'TFT 1 *<Nf- 

+ ^;U^W'>^CDig'^. «tiiM»IKh7>^X3^TFT3^P^i':J^^U3'-f:/tL. 

3 1 



wo 01/06484 



PCT/JP00/047d3 



^(Dmmmi^itii-t. y=-^mmW}mj^f><^m.m^*'^t>ti^-ri-±. tft3 
^^t:^ 5^-3^iSl*^t>TFT3. TFT I ^iti^rmmmm^^/smmcDmBb 

»W/h$V>Ci:*^M*bV^o ^Cl-e. 01 9®^-C{i-e«TFTl*^NM0S 
-efe-SOfC^t. TFT3*PM0S-C«lfiScbT, TFT 3-ecomEP*T«:/J^^ 
<«I^TV^^o Bp-&TFT3-CCDmiEI^TIi. S^jX^mSfe I w©<i*^«:'C© t 

fj<^:K(ot^oTFT3izis\fzmB.mr^n^^<-r^^'^'^^o mi ^om-c 

-etllw^o-CTFT 3©y- b • V-xra^ffi®i?fe*tifi*>*t:^U TFT 3© 

^y\^-yyx\trfj^?>yomiz.nFm-t^o cnc^u t>bTFT3*^NMos 

|Pl-e*)t)> TFT 3®-<>b--yvX(iJi#b-rUtl'», f*- 

IBt^^l^o TFTl^PMOS-e«lfigU/c«'^{iTFT3{±NMOS 

^*>% TFT4©«:S'-r:/«> TFT 3 tl^b-et>lini:-:>T%>^ffl6^ni:«l^ 
A^^tg-e*>'5*^. I^btc-r^t^ 1 ©TtSEiKls canAi:^2<D^SE«ls can 

TFT 1 CD^^-v^^Hlii (W) t^^^^i'Mi (L) (5JtW/L^ffii6ffl»^^^> 
v>>^3^TFT2CDW/LJ:t):^#<^^bTl.>^.'^A^01 QOmi^tm^i^ho - 
©i: ^ {CT F T 1 ©W/L*T F T 2 ©W/L J: 0:#C^ < ^^"T SSfiJi. 

3 2 



wo 01/06484 



PCT/JPOO/04763 



CD1^^X100 [/zm]xlOO [/zm]=le-8 Cm' ] . Ig3t^^2 Cc 

iffifiiii 4 = 1 6 [nA] mmtti^^. z(DX^wi^^^£m.mm^JEv^ 

0 2 UC^t-Jcotc. TFT1®W/L=1 0 0/10. TFT2©W/L = 
5/2 0 frn«. W/L©ifc;&M 0 ttl^O. 1 6 n A® O L E D^»mflg*» 
;5/cJ6tr7^-3^iSlda t aJr^Jl&-r^^Sti2.*miifelil 6nAx 4 0 = 6 4 0 

TFT1-^TFT2 *<|gt!tcD h ^ > ^^S^'&Ji. ^^W^SW/L 

f^-^'i^Sfi^^TT&^oTTFT 1 (DU^V^teie^FtC/iS tTFT 1 ®>f 
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